ABSTRACT One hundred and twenty-two patients with intrinsic asthma, extrinsic atopic asthma, or asthma with allergic bronchopulmonary aspergillosis were tissue typed for the HLA A, B, and C loci. No associations were found with any of the clinical groups, or with serum total IgE concentrations. Sixty-eight members of 10 families where more than one member was affected by asthma were studied. The segregation of haplotypes in siblings of the propositi who were or were not affected by asthma did not differ from the predicted segregation, and there were no differences when atopy or serum total IgE were considered. No biologically important association between HLA and asthma has been shown.
The possibility of increasing understanding of the mechanisms by which inherited factors influence disease has stinamulated the study of human leukocyte antigens (HLA). HLA is controlled by genes within the major histocompatibility complex, which is associated with other aspects of immune response, some complement components, and susceptibility to certain diseases (Svejgaard et al, 1975) .
Asthma is a multifactorial disease, and the influence of genetic factors is not understood. Environmental factors interact with atopy, which itself is influenced genetically (Pepys, 1973; Marsh et al, 1974) . The pattern of inheritance of asthma may be explained best on a multigenic basis (Sibbald and Turner-Warwick, 1979) .
The results of previous studies on HLA in atopy and asthma are conflicting. Weak associations with various antigens have been reported in atopic dermatitis (Weck, 1977) and a haplotype association was found in a family study (Scholz et al, 1977 ). An increase in HLA B8 was suggested by Thorsby et al (1971) but not confirmed by Rachelefsky et al (1976) . Other antigens have also been implicated (Brostoff, 1976) . The problems of case selection may have contributed to the conflicting results. Interest was created by reports of HLA associations within families with hypersensitivity to purified ragweed antigens (Levine et al, 1972; Blumenthal et al, 1974) , but these results have been disputed (Black et al, 1976) . It has also been suggested that HLA antigens may be associated with IgE-mediated sensitivity to specific ragweed antigens (Marsh et al, 1973) .
We have sought HLA associations in carefully defined populations with intrinsic asthma, extrinsic atopic asthma, and allergic bronchopulmonary aspergillosis, and haplotype associations with asthma and atopy in family studies. Details of sex, age at assessment, age at onset of asthma, presence of allergic asthma-provoking factors, allergic rhinitis or eczema or both, results of skin prick testing, and radiographic abnormality for the-three groups are shown in table 1.
FAMILY STUDIES
Sixty-eight members of white families were investigated. The families were selected if the index case (propositus) had at least one other sibling with asthma who was accessible for investigation. As many other first-degree relatives as possible were assessed fully as described above. The other family members completed the asthma questionaire; were skin prick tested to house dust mite, grass pollen, cat fur, dog fur, A fumigatus, and control; and recorded peak flow measurements before and after inhaled salbutamol. Probability values of 005-05001 should be considered critically because of the large number of comparisons made unless a previous study has suggested a particular antigen to be of a priori interest. P values may be "corrected" by multiplying by the number of comparisons made (Vladutiu and Rose, 1974) . Relative risks were calculated to give an index of frequency of disease in those subjects carrying an antigen in relation to those not.
ANALYSIS OF HLA FAMILY STUDIES
The principle of the analysis is the segregation of HLA haplotypes in asthmatic, atopic, and unaffected relatives. The figure shows the family pedigrees. The haplotypes for each family were deduced by inspecting the pedigree to see which antigens at different loci occurred together consistently. Paternal haplotypes are represented by letters "a" and "b" and maternal haplotypes by "c" and "d." These letters were assigned so that the haplotypes of the propositus were "a/c." The antigens constituting each haplotype in the families can be seen in Turner et al (1977) reported differing frequencies of common HLA antigen combinations in some atopic syndromes. Al with B8 was increased in eczema associated with hay fever or asthma, but not in eczema, hay fever, or asthma alone. Al /B8 was considered of a priori interest after Thorsby et al (1971) , so no correction for the number of comparisons was made. Our results show a trend for this combination to occur more often in the presence of eczema, but this was not significant. (Levine et al, 1972; Blumenthal et al, 1974) . Black et al (1976) was unable to confirm these findings in a study of a larger number of small families. Wagatsuma et al (1976) reported an association between HLA haplotypes and asthma but the way in which different generations were analysed together can be criticised.
The family studies reported here show no significant HLA haplotype association with asthma or atopy. Five of the ten families are not consistent with a postulated asthma associated haplotype. The observation that the asthma affected siblings of asthmatic propositi share both haplotypes more often than asthma unaffected siblings does not exclude the possibility of association in some families, possibly with highly specific immune response genes.
It is concluded that no associations of overall biological importance between HLA and asthma have been found. Genetic influences in asthma are very complex and study of other markers, genetic, immunological, and biochemical will be needed to elucidate the mechanisms of these influences. 
